Chapter 21

METHODS OF MEASURING. MEASURING
INSTRUMENTS AND GAUGES. LIMIT
GAUGING

The methods used for making measurements in machine shops and
gauge rooms are very diversified, ranging from the use of ordinary steel
rules to the use of extremely accurate measuring machines. The in-
creasing complexity of modern mechanisms and the advances made in
their loading have resulted in the allowances and tolerances allotted being
gradually reduced until they are only a fraction of what they were ten
years ago. This in turn has made the necessity for accurate measure-
ment greater than ever and methods which were once used only in metro-
logical laboratories are now in common use in gauge rooms. The method
to be adopted for making any particular measurement depends primarily
on the accuracy required and an attempt has been made in Table I
below to give an indication of the order of accuracy possible with various
methods of measurement.

In order to fix our ideas let us consider a specific measurement, namely,
the diameter of a cylindrical plug about 1 in. in diameter.

The principal methods available are listed below :

1.  Graduated scales and tapes,

2.  Callipers set to graduated scale.

3.  Callipers set to a plug gauge.

4.  Sliding vernier callipers.

5.  External micrometer used direct.

6.  External micrometer set to plug or block gauge.

7.  Dial indicator or other magnifying instrument.

8.  Measuring machine using graduated scale.

9.  Comparator.

The use of a graduated scale is only practicable if the end of the plug
is square with the axis of the plug and if the corners are sharp, and this
method is obviously not susceptible of very great accuracy. Similarly
the use of a graduated tape would be absurd for making this measurement
but if the diameter were, say, 10 or 20 in. or more the graduated tape
might be the best method, the circumference being measured and the
diameter then calculated ; special tapes with suitable end fittings can be
obtained for this purpose. A correction for the thickness of the tape
might be necessary.

In the second method a pair of callipers is adjusted to just pass over
the plug and then is laid on an ordinary steel rule so that the setting
can be read off; the simplest way is to set one leg against the end of the
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